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Description 

Recently, as a nraasire against tairpering oi magn^ 
to print faed information such as magnetic l»r codes or iniiared-d^^ 
5 layer or other covertures to conceal these bar codes. For example; the vM 
pimted on a voting card is covered up by smearing with an ink 

tow absorptivity in the inifared region IJapenese Patent An^fication Kbira No. 58^5999). 1h's method, however. 

had the problem d disagreeable visual image because d Made color of the M wNch has low fi^ 

infrared region. Ttvs method also had the probiem that it was ino^jabie of pcdectly concealing the bar code in order 
10 that is invisible to the naked eya 

In Older to eTninate these pcoUems to irrprove image and perfectly conceal the bar 00^ 

the naked eye. it is tried to cover up the inliared^bsoibing bar codffly smearing vri^ 

livity in the visible region but low EgMdisorplivity 11 the infrared regional 

prising litarium Oiidde to Ibmi a white conceaBng layer. H is further attend 
IS layer. 

Hovrever. even if such a white oonceaEng layer is proRi^ed by printing vrith 
is trnpossUe to attain perfect concealment of the infrared-^t>soibing bar code h older that it will be invisUe. to the 
naked eya Alsa when ttie white cdnceafing Ic^ is made thick or addHkinal printing d a pallet 
• ensurepeilMoonceahiemdlheMraredabsoib&igbarcodalherearisestheproblemthatwhentt^ 
2t objects are placed one if)on another or piled up;, the bar codeixMedpor^ 
trouble h handling or used saki obiects (such as cards). 

JP-A-2173890 dsdoses an infomiation recording medium having an hbared^teortAig bar code on an ardwed^ 
reflecting layer.' The bar code is covered by a mashBig layer and a therinal odouBig 1^ 
medum also has a magnetic recoirding laytf. Tampering can be klenlified by cdlat^ 
£5 with the information heki in the linagneticreconfing layer. 

The present invention tias been adieved as an outcome d extensive studies conducted in view of the above cfr- 
cumstances. According to the invention, there is provided an infrared-absorbing marit-prMed matter comprising a sub- 
strate having an infrared-absorbing mari( in a predetermined codiguratkm cwnpHsing an ink- having high light 
absorptivity in the infrared region, a coloured conceaEng layer covering the infrared^absoibing marie comprising, an Mc 
30 havtnglighlightabsorptivityiithavisiblerecpbnandpervioustaEgMinttieiri^^ 

on the cokxired conceaSng layer comprising an ink containing a white pigment and an esdender pigment at least some 
d the extender pigment partkdes haWng an average size d 3 to 20 |ua 

AddWonally, accorifing to the nnvention. tti«e is provided a process for producing an infrared-absoifo&ig rrark- 
printed matter which process connprises fbrning an irrfirared-absoibing maik in a predetemiined codiguratfon on a sub- 
S5 strate using an ink havirig high li^absorptivi^ in the infrared regfon.applyir)g an ink 
the visUeregionand pervious to light in IheMiared region to the infraredf^^ 

ceaEng layer and formifig a wNte concealing layer on the cokxred conceaSng layer by prih^ . 

white pt^nem and an eitender pigmert wherein at least some d the extender pigmed 

3to20)im. 

« According to this nvertfon. an infirared^bsoibing mark (or marks) for med by printing on a substrate is covered up 
by applying an ink having fvgh Egm absorptivily nthe visUe region and pervious to Bg^ 
forming a cokxjred conceaTing layer on saH marK axf on this colou'ed conceanng 

ceaEng layer by making printing on sEdd cofoured concealing layer wtlh an ink containing a whSe pigment and an 
extender pigmed d which d least some d the partKles are those having an average size d 3 to 20 imi, the^ 
« ing perfect concealmedd the infiared-absortxng mark so thd it is iririsibie to the liaked eye, wit^ 
drance in practkal use; and d the same time bettermg image d the prided object such as prepaid cant 

Refenihg to the acconparqing drawings, Rg. 1 is an enlarged secSond view d the prin^ 
which is an exiample d itifraredabsorbSrig niartt-prirte^ 

Fig. 2 is an enlarged sectkx^ view of «» prindpd parts d another prQ»id card sho^ 
so. red-absorbing ntari«i)rided matter accord to the presedinvenSon. 

Rg. 3 is an enlarged sectiond view d the princ^ parts d another prepaM card showing 8131 anolto 
infrared^bsoibing mari(-pr«ited matter according to ttiepresed in^ 

In the dlrawings, reference numeral 1 designates subdrate, 2 idrared-absoibihg mari( 3 colored concealbig byer. 
and 4 wfite concedmg layer. 
BS A typicdexanpledinfifBred-ebsorbing mark-prided matter aocordng to the presedinvento 
with reference to theacconqjanying drawings. 

Fig. 1 is an enlarged sectwM view d the prindpd parts d a prepaki card embodying 
drawing, 1 dBWtes a substrate servhg as a while base; whfoh is made d. tor example; a while cokw 
As the substrate; there can be used an oidbnry transpared pdyeder fihn having fonned thereon a 



2 



viWch has Iheieonawhiteaafag layer inaWyco^^ 
present invenfon is one having a reneclan« d 40% or 

Onlhewhilesi*sliale1isfani)edanirilrared-absort*,gnai1«^ 
mrrare^absoibing »*is prepared lynwdng and dispefs«g an inlrmxl-absoibing^^ (produced by 

Mitsu Toaisu Senryo K.K) or SIR-103 (Mitsui Toatsu Senryo ICIC) or other material having a hi^ inftared absomiivi^ 
SUA as cart»a vvith t)Wer resinis. aganic soNerts and other necessaiy a*^ 
sutelratelly using said hktoathidaKSSd0.3to3MmlygravureorOT 

A colored conceaEng layer 3 is farmed over the white sitelrato 1 10 mate only fa^ 
rtrared-absortjJng mark 2 fomied on the substrate 1. TOs colored co^^ 
. raeen prWng over the vrtKrfe surface d the substrate 1. eoveriig IP thp 
havmgahflhDghlabsorplivityinthevisibleregionandpeiviow «.«T«»nganoi 

blaofa!^ligW«thewhotevis.l)leregion.TT,islayer. therein 
asdartWueorpuplaSuchacoloredconcealinglayercante 
aiddispere^ an organic dye or pigmert with binder ra^ 
J2^<^ "ay^ is preferably vrilKn the range of 05 to 3 |im h viw 

OnltwwIoredconMaB^ 
exIendtfp^ertrtleastsomedthBparlidesolsaid extender pjgmrt 

.j«nivwlhblnderresins.o»ganibsolvenlsandolbernecessaiysubsta^ «a»««*«*«i« 

The erteriderpigmentused in ll» white eonceaBnglayer4i8prelerablyM^ 
are those hawng an average sizeof 3 to 20 jmi Use of an esrtender pigment having an aver^^^ 

SiSpS^Jtir^ "^^^ 

Astheiatenderpigment, catoumcaifaonatc^ akimtam oxide; siBconcKkleandlheSkeare preferably used, these 
compounds are preferably or an average p^ 
wer.thatwhenthep^partcfeshavingft^ 
rencealmg layw 4 6 mpiwed in leveBng. /ta^^ 

fl««tele«than3Mmbtho6e having the above^^drangeolaverage^V^ 
^4artpe,Myconcealthe>toed«bsortinflma*^ 

having »» wes greater thait 20 |TO may be caught in or cannot pass the meshes ol the sd^ 
«>ncearinglayer4atth8timeolsaeenprinBhg. »oH,onDwwnne 

R^ar*ngtha.cortertoffteertenderpigmentinthewtBlecooce9lin9byer4.m 
tall wWntherangeof3to20pmhsi2e; the desired efted can not beob^ 

should be nned so that their proportion to the whole particles of extender pgmert win be less than 50% and that «ie 



vrf^ni^AX-feTfe •••^'"erBHiespBceBoiTiuai weiceplionolthafteari^^ 

»*»™«»oonto^ish«^ 

to30%lvweiflM.morBprelBablyt5to25%byweigM.ba6edon8aitlstandanL merangeoiio 

jn9P«>nertdwljAatleastpa,tofthe 

seenlhiough with the nalBxl eye. andwhenthetMdnessisgrM^ 
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ApattOT5fefom»donthewhHecofK»aling.layw 

wrthn the ranged 05 to2 lira because a greater thWmessm^ P^emBpreieraDy 
'^'^Oneficlayeremayttepro^edasdesredontt.eiinde^ 

^LI^J."^ organic sohrenis and at»«^ ««ssary atetances. jSd^feLingSi 
appSed on the undersded the abstrote land dried by surtaWe means. • "«i»>gmaienaiis . 

. TTie binder r^nwed in fcnrtng said Wrared-absorbi 

d wel dfesolinng tt»e binder resm iBel Preferred exarr^jles d such organic 
fsctarty) tejonet cydd«xanoiH^ toluene. ^ 

ll>emagnetfcpo«der used in fcrning the magnetic la^^ 



red-absoibing mark 2. cttoed conceaftq layer 3. while oonceaR^ 

Theeoncgjtdtheinlrared-absoibingmarkprirtedmalteraca^lblhel^^ 

nelic«m^elc..vanouspnnted articles usingaplasticsu^ 
inagneticlayeratapart.andsocaihirf*hthesan)eelledasdescrbedab«««ls« 
The iDlkMring CDcairples firlher illustrate the presert hrant^ 



A d^ed ts^^ern MS saeen printed, so as to have a IW 



9?"''"^"™*8=^"ayerwasfurlhertonneda7^ 
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A prepaid card having an Mlwed ^bsafamg bar code ^ 
that iri the composition rfihe kAtsed for Ibrnmg Iho *h^^ 
having an average parldesiie of 10 |im was replaced byamixtiiredll parts lyv^ 
anave(ageparticlesized10|iffland4partsbyvreightofcalGNjmca>t)onatehav«nganavera 



A prepaid card having an infrared absoftiing bar coda was made by tolloywig the pro^^ 
thaththeconposilionol thank used fcrtonrti^ the white conceaSnglayw^ 
tUe of 10 |im was replaced by the same amount of caUum carbonate having an avei^ 



Aprepaidcard havng an infrared absorbing barcode was madeby following the procedure of Example 1 except 

lhatBi1hecomposifibnoftheit*usedforfarminglhewh- ' 

lidesizeol 1C 



Aprepakl card havi^ an HraredabsorbbigbarcodB wasmadeiyfoltowing Iheprocedure of Exanple 1 cicc^ 
that in the composifron 01 the ink used for foming the wMe concealing layer, the amourt of cafc^ 
was changed from 1 5 parts by weS^ to 20 parts by weight airi that the amoirt ol titanium white was chSM 
ss 12partsbyweighlto7partsbyweighL 

A prepaid card havifig an lifrared absorbing bar coda was made by foltawing the p 
39 that bi the eomposilion of the inkused tor lomningthewhileeoncealhg layer; the amo«^ 
changedfromlSparts by weightto7parts by weight and lhat the amount of tilar^^ 
byweigMtoiepststvweighL « 

as ^''"^ 

A prepaid card hav«^ an nifrared absorbing bar code was made by toltowing the procedure of Exan^ 
that on the wMe conceaTing layer of the private card obtained in Example 1 , ft ere furlh 
jWWhg VHlh a conmjerdaJy afrailable DgM blue UV ink (S ^ 

cardi as shown »i Fig. 3. an infrared Absorbing mark 2. a colored conceaing layer a, a white conceaB^ 
« paltemSarelamfcutfedsuccesshrelyonapo^enBterepWbalalefihnlconlaW^ 



A prepaW card havmg an infrared absorbing bar code vvas made by toltowing the procedure of Ex^ 
« 1ha»hthecomposiltonoftheinkusedforfonT«ngthowhitoconcealnglayer.cal^ 

tide sbe of 10 |im was replaced by the same annum of calcium caibor^e having an average 



.« .AprepaW«dtewitiganWwedab8orblhgbarcodewasmadebyt^ 
lhaliitheconposiltendlheS)kiBedforlbni*glhewhite(»nceaBngla^^ 
. fidiBSizeoflOimwasnotusedL 

■'WprepaWcaidshavi^anBifcaredabsorbihgbarcodBobtai^ 
- ?^^*^f««**«^toavisualte6tinwhtt 
» mwgMan^imderaffooreseenlhmpandlenwh^ 

01 ^paneists who could lecogniw the bar code on each card was «)unted Aboi the rd 
portkw^Aporfion) and the no4)ar-oode portfon (B portion) h each card were measued by usvig a print contrast meter 
filter IX and the contest rain was cakailated from (B - The results are shown h 



5 



EP0552047Bf 





Number of panelists who recognized bar 
code 


Reflectance (%) 


Contrast ratio (B -/^yB 




Under sunli^it 


Under-fluorescent lanp 


Apor£on 


Bporlion 






0 


0 


15 


80 


0.81 


Example 2 


0 


0 


17 


80 


0.79 


Examples 


0 


0 


18 


80 


0.78 


Eainple4 


1 


0 


15 


80 


0.81 


Examples 


0 


0 


.16 


80 


0.80 


Examples 


2 


0 


14 


80 


0.83 


Example? 


0 


0 


16 


80 


0.80 


EjcampleS 


0 


0 


. 18 


78 


0.77 


Confi Example 1 


10 


8 


14 


80 


0.83 


Cbnfx 2 Example 


10 


10 


14 


80 


0.83 



As seenfroml^ l.wHhIheprepaid caidsoblaiiKd in Biainples 1^^ 
with the prepaid cards obtained biCDirpaialira Examples 1 aiKl2.Al50,evenwl)encalciumcartx)nateoflaigepartciB 
size is used HI ttw «Mte eoncealifig layer, the reflectance is not lo«^ 
noted that Itw ihfrared-absoib'ng mark jprMed mailer obtained 
aljsorbing mark hviAie to the naked eye wlile maintanng a good image of its own. 

Claims 

1. An nfrared absorbing mBrttprihted matter cornprising a subeliale hatrihg an infrared^bsaibng mark ki a pred^ 
tennned conRguralion oonfirising an ink lia\Aig Mgh RgM aljsorplivity in the intQ^ 

layer ooveriirig tiie Mared-absoitiing maifc confjrfsing w Ink havihg high tgtil abso^^^ 
pervk)us to liglit in tlie intared region and a wMtB ooricealing layer on Ilia Goloind 0^ 
hk conlabitng a wlite pignierit.and an extender pigmeiii, ai least soine of the 
average sea'ot 3 to 2b.|inL 

2. An inllnred4bBoii]iigrnait(|)i!^deU matter accoidiig to daiinl, wherein tin eKtei^ 
ciiim cartxinate^ siEcon oodde and ahnninkni coddft 

'3. An in)lrved-ab60ibingmark'f)ririted matter BCGOidHig to cfalm lor 2 whereby 
white concealing layer having a IhldQiess of 1 to 10 )m . 

4. ' A process tor ptodudng an inbaied^lKoibing mark-prMed nialler which process coirpibes foAnsig an inlrared- 
absoibng mark iri a predelenrM oonfiguralkin on a sttslrate using .a^ 
Mlrared fegiori, app^iibg an Ink lievfcig Mgh light dbsoiplivily bi liio visible region ard 
regim to the intered^teoibing mark so as to torm a ooloiired oonceaSn^ 
layer on the coloured conceaSng ^ Ijy prMng wilh an ink oontainRfig a white pigment and an exterxitf 
wherein at least som of the extender pigment particles are of average size of 3 to 20 |ua 

& A process according to daim 4 tor prodUcaig a printed matter aocordng to any one of daims; 2 and 3. 

1> Mrarol4teorbierendes,iiA2bic)ienbedrucktesOruGiiei2eugniSrdasimibBI: 
ein Substmt; das ein Intnot-flbsortiierendes ZMien eiher vorg^ 
hohesUchtebsorpfonsvermflgenirnWlarotenBerrichauN^^ 
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eine, das Infrarot-absorbierende Zeichen abdeckende faiUge AbdecfcungsschicM. dseine Drndtfaifoe mil einem 
hohen UchtabsorptwnsvQmiOgGn tm sictitbaren 
is!,uxJ . . 

dne weiBe Abdedoingsschichl auf der farbigen AbdeckUngsscHcM. die eine Druckbite aufwetst de en weiBes . 
B. Pigment urdeinVersctinit4)ignNnlenliiailw^ 
QrOBe von 3 bis 20 |im aufwa'sen. 

2. Infrarot-absortHerendes. rrit Zeichen bednicMes Dnicterzeugnis nach AnspnKh 1. wcbd das Veisctuvllp^ment 
unter CaJctumcaibonat, SiEdumond und MunMmii^ 

10 

3. ln>rarot-9teorbierendes,nAZeictienbedruiMesi3nicfcer^^ 

kungsschicht eine matt'erte weiSe AbdedongsscHchl ^ Dicte von 1 bis 10 |un IsL 

4. Veriahren zur Hetstejlung anes Interot-absoibiefenden. mil Zfeichen bedariden Dnicfcegeugnisses. das da fal- 
15 gendenSdiritteunriaBI: 

Ausbldung eines Jnbaiot-absodbierenden Zeichens einef vogegebenen Kmfiguralion auf einem Substnrt tnler 
Veiwendung eiher Dnichferbe^ die en hohes lidi^^ 
Aufixingen eow Dnicfclaibe nnit.eirani hohen Lii^^ 

inlraroten Bereich durchiassig ist aul das Miarot-abeoibierende Ztidien derait daB eine faib'ge Abdedaing&- 
so 8Chiehtausgebildetviriid,und 

y^Wen tiner vireiBen /WedongsscMcM auf der faibigen Abded^^ 

iaibe; dieein weiBes P^inentund'ein ^fefsctvril^pigineri enttiSIt wobef mMestens einige der Miefsdmil^jfyiiieiii- 
teilchen eine mittlere GrOBe vcn 3 bB 20 |un aufiivasea 

•■e 5. VMalven nach Anspnicli 4 zur HeisteOung tines IJnidierzeugnissesna^ 



1. IMaiiteinixinifepardessignesabsoibantiengfpnienwnlinfiaiougfltlaqud 

ao tantdessignesabsoibantlaluniereinllBniugeenineccnrQurBB^ 

bam iDrtement la toniire dans le domabw Mraraige. una couche de masqua^ 

atoccb&nt le rayortfiefrwrt infrarouQe cwrteoant une cncrs ^bso(t>3j4 fortefT>efrt la lumi^rs dans te domoinQ visUe 

el qU est transparente au r^omentem intnuouge et une coudw de mas^ 

de masquage cotorSe; oontenart une enaeavecunpigmertblancetunpigmentdhianl: auin^ 

35 particulesdupigniemdiluartayartunetaiileconf)ri5eenire'3et20|unL 

2. . Malitein|)ril(nfepardessignesab6ort)antlerayDnneinent'inbanKi^ 

le pigment dhiant est chgisi panini le caibonate da calcium^ roxyde de sSeium et rocyde dlahnrinium. 

40 3. AtetiireinvrimtepardessignesafaeoibantterayonnementMltBrougBcanfornie 

laqueSe la couche de masquage blanche est une oouche de masquage bbnte male ay^ 
prise entrel^ 10 )utL 

4. PnxiMipourfBbriquerunemaiiSrelirpriMepardessfgneGabe^^ 
46 coraMe & kirmer des signes absoibant Is njfonnement Uremuge en une oonliguaiion pr£d6lc>niinfo'eur un 
stbstrat en utitsani une encre absnbant toitentent le rayonnement Mianuge^ appHciuer une encre d)60it)ant 
tortement la lumidre visUe et qii est tansparenle au rayoineniert 
nement infraiixige de marike a fonner une couche de masiyiage colci^ et » 
Uancheaudessus debcouche demasquagecolorte par iifressionavee ma encre contend 
w e^unpigrrientdauant, dais lequeiaumoins una partiedes partialis 
' piiseenlie.3et20|tmL . ' 

& Proc«d6cenlonneaiarevendicailcn4pourlafabricalh)nd^maliereh^^ 
rerandcations2et3. . 

. as ■ 
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